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ABSTRACT: Autumn and spring quantitative canparisons of litter-d.iJelling 
arthropods in Baber Woods were investigated. Berlese funnel and hand-sort 
techniques were canpared. The number of individuals for most groups was 
higher in autumn than spring. Possible reasons for seasonal differences 
are discussed. The hand-sort technique is more efficient and potential 
reasons are anal yzed. 
INTRODUCTlct.I 
Soil systems constitute an ecosystem with some of the most 
species-r ich communities in existence. Anderson ( 1974) states that wel l 
devel oped t emperate woodland soils may contain up to a thousand species 
of soil animals al one, including several hundred species of mites and 
Cc�'�mbola, in popul ations exceeding 1 to 2 mil lions per square meter . 
A change in se ason can produce fluctuations in the number o f  individual s 
within a popu l ation, incl uding fluctuations of the number o f  spec ies and 
imm a tures found o f  one particul ar species . 
The purpose of this study is to anal yze samples o f  soil a nimals 
taken in lat e autumn and early spring and to inves tiga te popul a t i o n 
increases or decreases. Co n cu r rent observations on the number o f  
individuals found using a Berl ese funnel or hand-sort method will be 
made. 
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MATERIALS AND METHODS 
Study Area 
The study was carried out in Baber Woods, a deciduous forest area, 
located i n  east central Illinois in Edgar County. This area is part o f  
the Shelb yville Morain e  and depicts the southern extent of the Wiscon sin 
glaciatio n .  The lot contains 51 acres o f  forest which have not been 
· � disturbed for at least 100 years, a n d  3 distur bed acres. The topography 
o f  the woodlot contains no a brupt changes in altitude, ran gi n g  from 
755-800 ft. a bove sea level. 
The study site is located in the S. E. corner of Baber Woods 
<Figure 1 ). Each experimental area is undistur bed and homogeneous to 
each other . The study regio n is the location o f  a projected 
experimen tal burn area. 
Sample Taking and Sorting Techniques 
A total of eight samples were taken, four in the autumn and in the 
sprin g. O n e  autumn a n d  o n e  spring sample were taken from each of the 
four 50-meter-square block areas. The samples were taken on 20-NOV-86 
a n d  25-MAR-87, respectively. 
The samplin g  method used was accomplished by tossin g  a l arge metal 
-
spoon into the air and lettin g  it fall o n to the leaf litter within each 
study area. Using the spoon as the cen ter poin t, the rim of a circu l ar 
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container, 6• in diameter, was placed over the spoon and firmly pressed 
into the ground indicating the sample to be taken. Each sample 
consisted of all leaf 1 itter and the first 114• of soil contained within 
the markings left by the container. 
Two sorting methods were used to separate the soil animals from the 
samples, the Berlese extraction and manual sampling or hand-sort 
technique. Two samples from autumn and two from spring were run through 
Berlese funnels. These samples were obtain ed f rom experimental areas 1 
and 2. The Berlese funnel used is illustrated in Figure 2. All Berlese 
samples were processed in the same manner. Ha lf of the sample was run 
through the funnel for 24 hrs wh ile the other half was refrigerated. 
Then the second half was run t hrough the fun ne l  into their appropriate 
jars. The two other experimental areas, 3 and 4, were sorted manually. 
The entire sample of those to be sorted manually were immediately placed 
in large jars filled with 80% a l cohol. 
Identification Used 
All arthropods collected were ident if ied and put into groups. The 
i n sects were keyed to fam ily and the number of dif ferent species of 
Collembola was est i ma ted . The remaining arthropods, (spiders, mites, 
etc . ) , were keyed to class. All insect larvae found were lumped into a 
single group. 
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RESULTS 
Berl ese vs. Manual Sampl ing 
Each manually sorted sample examined contained more total 
arthropods than any Berlese f unnel sample < Figure 3). The samples were 
taken from similar areas, yet if the total of all Berlese samples are 
compared to the total of all manually sorted samples there were eight 
t imes more animals found in the manually sorted samples. A total of 37 
Collembola were f ound by use of the Berlese funnel, while 360 Collembola 
were f ound by the manual sorting method. Similarly there were only 6 
insect larvae f ound in Berlese samples, and 21 0 insect larvae in the 
manual l y  sorted sam ples <Tabl e 1), 
Autumn vs. Spr ing Total s 
Not only do Berlese and manually sorted samples sho1,.,, s i gni f i cant 
d i f ferences, but autumn and spring totals are also d i fferent. The total 
number o f  arthropods found in the autumn sampl i ng was 447, and the 
spring sample showed 308 <Table 2). While there were relatively few 
i nsect larvae found in the Berlese samples, in the manually sorted 
samples there was a dramat ic decrease from autumn to spr i ng. There were 
107 spec i mens found in autumn and 39 in spr i ng for exper i mental area 3 
and 48 specimens of insect larvae were found in autumn as compared to 16 
i n  spr i ng for experimental area 4 <F i gure 4). Numbers of Collembola 
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increased from autumn to spring in the Berlese samples < although numbers 
are small> and decreased from autumn to spring in the manually sorted 
samples <Figure 5). 
Col l embol a 
The total number of Collembola found constituted more than 40/. of 
all animals found, one exception being experimental area 2 in the autumn 
which contained only 1 2.5/. total Collembola <Figure 6). 
Isotomidae was the dominant family of Collembola in the study area 
in both seasons. There were 189 specimans identified a s  l sotomidae, 
16 as Entornobryidae, 6 as Poduridae, and 10 as Sminthuridae in the 
autumn. There were 120 Isotomidae , 17 Entomobryidae, 7 Poduridae, and 
30 Sminthuridae in the spring < Figure 7 ). 
Sminthuridae increased in numbers from autumn to spring in every 
area < Figure 8). They were the only arthropods found wh i ch showed an 
increa se from autumn to spring in both the Berle se and manually sorted 
sample s. 
Although insects were Keyed only to family, the number of different 
species o f  Collembola f ound in each area was estimated <Table 3). The 
Collembola which could not be placed with a particular species were 
re ferred to as immatures of that family. There wer e 121 imma t ures found 
in autumn and 27 found in spring manually sorted samples (Table 3). 
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Other Insect Orders 
An ovH view of al l insects identified to order <Ta bl e 4) shows 
Collembola to be the most abundant at 397 total specimens collected. 
The f ive other orders, Homoptera, Thysanoptera, Coleoptera, Hymenoptera, 
and Protura were not f ound in any great abundance . These orders show no 
seasonal trend s in num ber s, 
DISCUSSIIJlt 
Berlese vs. Manual Sampling 
The Berl e se funnel used has turned out to be a fairl y inef f ective 
separator becau se manual sampl ing of equival ent areas turned up many 
more animal s e ach time. This coul d be a resul t o f  the way the Berl ese 
funnel is set up. First, when the l ight bul b is l owered into place it 
l e ave s no cle arance between the sampl e and it sel f. Thi s coul d de siccate 
numerous animals be fore they are separated from the sampl e. Secondl y, 
the light bulbs �vere 67 11.J att s. This may be producing too much he at and 
therefore dehydrating the animal s. Wheeler (1987) di scu s ses two 
sarnpl ing methods both simi Jar to the Berlese funnel. One used a 1 ight 
source and the other did not. The method 1,-ii thout a light source 
<Moczar·ski app aratus.) showed anecdotal evidence o f  providing better 
extraction of arthropods effective for certain tax a, and especially for 
l arv ae. The results of the B aber Woods study al so showed evidence o f  
better arthropod extr action 11.Jithout the use o f  a 1 ight source. 
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Autumn vs. Spring Total s 
The autumn total is greater than the spring total and a possible 
explanation could be a response of some sort to increased microflora 
activity and increased leaf fall. The decrease in total specimens from 
autumn to spring agrees with the results of Gist ( 1975). 
The decrease from autumn to spring in the manually sorted samples 
has some possible explanations. The abundance of insect larvae found in 
autumn may be due to the larvae preparing for the overwintering stage of 
their heterodynamic 1 ife cycles. During the winter dormancy stage the 
larvae burrow into the soil. This would explain the low numbers of 
l arvae accounted f or in spring. The spring sample was taken, 25-MAR-87, 
yet some insect l arvae were found even though it was earl y in the 
season. There was a short warming tren d  bef ore and during the week of 
the spring sampl e, possibl y bringing some of the l arvae out of dormancy. 
Although there is an apparent increase in numbers of Col l em bol a in 
the Berlese sampl e s  o f  autumn compared to spring the d ata i s  
insignif icant becau se the Berlese funnel does not account for immatures. 
In the manually sorted s amples there were over four times more 
immatures f ound in autumn than spring possibly because the adul ts o f  
Col l em bol a may b e  more succes s ful i n  the spring. The manually sorted 
sampl es of Col lem bol a show a decrease from autumn to spring which 
fol lows the trend f or total arthropod s, and also follows finding s o f  
Gist < 1975). 
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Col lembol a 
Collembola was the dom inant group of arthropods collected in both 
seasons. Even if the sample taken was larger, Collembola would st ill be 
the dom inant arthropod found because they are they most abundant soil 
insect. 
The lsotomidae show dominance over all other families of 
Collembola. Since they are dominant in both autumn and spring it can be 
assumed that the study site and its e n viron ment are most suitable f or 
Isotomidae, and is not as favorab le to the other fami lies. 
The Sminthuridae were the only ar· thro pods f ound who not only 
increased in numbers from autumn to spring, but increased in every area. 
The number of specimen s found doubled in each area from autumn to 
spring. One expla n at ion o f  this finding could be that the autumn 
conditions were more favorable to the Sminthuridae. Another e xplanatio n 
could be that there are more adults present in the spring in the 
Sminthur idae 1 if e cycle. 
Because of the lar ge number o f  immature Collembola found in the 
manually sorted samples, it was difficult to arrive at an accurate 
number of differen t  species found in each family . The fact that there 
were no immatures found in any Berlese sample may be e xplained by going 
back and looking at the set up of the Berlese funnel. If there was an 
excess of heat being p r oduced then the less mobile imm atures would be 
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dehydrated first. This woul d account for the absence of immatures in 
Berl ese samples. 
Other Insect Orders 
The insect orders that were found but show no significant trends 
are listed in Table 4. The l iKely reason why there were no trends f ound 
may be because the sampl e size was too smal l. If a l arger sample was 
taken the possibil ity of o bserving seasonal tr ends would increase for 
these insect orders 
-1 0-
Literature Cited 
Anderson, J. M. 1974. Succession, diversity and trophic relationships of 
some soil animals in decomposing leaf litter. Journal Anim. 
Ecol. 44(2):475-496. 
Gist, C.S., and D. A. Crossley, Jr. 1975. The 1 itter arthropod community 
in a southern appalaachian hardwood forest: numbers, biomass 
and mineral element content. Amer. Midl. Natur. 93(1):107-122. 
McClain, W. E., and J. E. E binger. 1968. Woody vegetation of Baber Woods, 
Edgar County, Illinois. Amer. Midl. Natur. 89:419-428. 
Wheeler, Q.D., and J. V. McHugh. 1987. A portable and convertible 
MMoczarski/Tullgrenu extractor f or f ungus and litter 
Coleoptera. The Coleopterists Bulletin. 41(1):9-12. 
-11-
. . . . . . . . . .  . . . . . . . . 
• 'D 1::i10��cD • : , 
. .  - . .. . . . . . 
• • • • f\RE.A • ·� • 
. . . .. . . . . . 
N 
E 
E-1 
E-1 
E-Y 
0 so 100 
I I 
5 
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BERLESE 
AREA �EASCli I COLL01BOLA I LARVAE 
E-1 AUT 8 2 
SPR 18 0 
E-2 AUT 3 2 
SPR 8 2 
TOTAL 37 6 
MANUAL 
AREA SEASCli I COLL01BOLA I LARVAE 
E-3 AUT 123 107 
SPR 77 39 
E-4 AUT 89 48 
SPR 71  1 6  
TOTAL 360 210 
Tabl e 1.- Total Col lembola and insect l arvae f ound using Berlese and 
manu a l  sorting procedures. 
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AREA 
E-1 
E-2 
E-3 
E-4 
TOTAL 
It OF SPECIMENS 
AUTl.ffi 
20 
24 
248 
155 
447 
It OF SPECIMENS 
SPRING 
23 
12 
152 
121 
308 
Table 2.- Total s of al l arthropods found in autumn a nd spring. 
AlfTl.ffi SPRING 
AREA FAMILY tt SP. tt I"'1. AREA FAMILY tt SP. tt Itfl. 
E-1 ISO 3 E-1 ISO 4 
SMIN 1 POD 
SMIN 
E-2 ISO 2 
SMIN 1 E-2 ISO 3 
SMIN 2 
E-3 ENT 4 7 
I SO 5 59 E-3 ENT 4 
POD I SO 3 15 
SMIN 2 SMIN 
�. .J 
E-4 ENT 3 E-4 ENT 3 
ISO 4 55 I SO 5 � ·-;; l -
POD 3 POD 
�. L 
SMIN 1 SMIN 2 
TOTAL 121 TOTAL 27 
Table 3.- Number of different species and immatures of each fam1 lY of 
Collembola found 1n autumn and sp ring. 
AREA SEAS� COLLEHBOLa H<l1. THYSAN. COL. HYMEN. PROTURA 
E-1 AUTIJl'1\I 8 1 
SPR ING 18 2 
E-2 AUTIJl'1\I 3 1 7 1 1 
SPRING 8 
. .. , E-3 AUTUMN 123 5 2 
SPR ING 77 
E-4 AUTUMN 89 
SPRING 71 1 
TOTAL 397 9 7 5 2 1 
Table 4.- Totals of each insect order found. 
